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Introduction 136 
The Louisiana Coastal Protection and Restoration (LACPR) effort was charged with evaluating a 137 
full range of flood control, coastal restoration and hurricane risk reduction measures. For 138 
LACPR, three types of measures were given equal consideration: structural, nonstructural, and 139 
coastal restoration.  140 
 141 
Structural, nonstructural, and coastal restoration measures are the building blocks of alternative 142 
plans for LACPR. An alternative plan is a set of one or more measures functioning together to 143 
address one or more planning objectives. Structural measures for LACPR primarily consist of 144 
physical structures that reduce surge and wave run-up, such as continuous or ring levees on land 145 
connected to floodgates acting as waterway barriers, where necessary. 146 
 147 
The first step in the formulation of measures involved extensive public involvement in 148 
partnership with the State of Louisiana. The USACE partnered with the State of Louisiana to 149 
identify and evaluate hurricane risk reduction strategies for South Louisiana. Through this 150 
partnership, the State developed a Master Plan to provide a long-term vision for hurricane risk 151 
reduction and coastal restoration. Numerous risk reduction measures were identified during the 152 
development of the State Master Plan. The LACPR Plan Formulation Atlas, which can be 153 
viewed and downloaded at http://www.lacpr.usace.army.mil/ documents the extensive 154 
collaborative identification of the coastal protection and restoration measures for South 155 
Louisiana.  156 
 157 
The next step in the plan formulation process was the screening and refinement of measures.  158 
This Structural Plan Component Appendix describes how structural measures were screened and 159 
refined to a smaller and more manageable set of options for integration with the nonstructural 160 
and coastal restoration components of the LACPR alternatives. The consideration and screening 161 
of nonstructural and coastal management features are described in the Nonstructural Plan 162 
Component Appendix and Coastal Restoration Plan Component Appendix, respectively.  163 
 164 
The final step in the plan formulation process, combining measures into alternative plans, 165 
entailed the consideration of reasonable and efficient integration of structural measures with 166 
nonstructural and coastal restoration measures into viable alternative plans. The Technical 167 
Report presents the performance of various alternative plans and illustrates tradeoffs between 168 
and among plans on specific objectives and overall program goals.   169 
 170 
Alternative plans are not limited to those the U.S. Army Corps of Engineers (USACE) could 171 
implement directly under current authorities. Structural measures that could be implemented 172 
under the authorities of other Federal agencies, State and local entities, and non-government 173 
interests have also been considered. For more information on the LACPR Congressional 174 
authority, plan formulation strategy and planning objectives, refer to the main report.  175 

Three-Tiered Screening Process 176 
A three-tiered screening process was used to reduce possible structural measures and alignments 177 
to a more manageable number for further evaluation and consideration across a range of 178 
stakeholder interests.   179 
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 180 
• Tier 1 considered preliminary construction costs, constructability, and environmental 181 

impacts to screen potential solutions.  182 
• Tier 2 considered initial hydromodeling results to further screen the number of measures.  183 
• Tier 3 used six additional criteria to further screen alternatives as shown below in Table 184 

1.  185 
 186 

Table 1. Tier 3 Screening Attributes 187 
 188 

ATTRIBUTE DESCRIPTION 

Cost Effectiveness Ratio of present value costs/average annual risk 
reduction 

Present Value Costs Present value at 2025 for life-cycle costs 

Average Annual Flood 
Damages With-project damages 

Population Exposed People inundated at inundation frequency 

Construction Period Years required to complete initial construction 

Direct Impact – Wetlands Wetland acreage impacted by proposed levees 

 189 
For the third tier screening, each structural measure was rated based on these six attributes. In 190 
order to have comparable scores for each of these attributes, each had to be normalized or 191 
converted to a range of 0-1 where the lower value is preferred.  192 
 193 
Details on the hydromodeling results used to screen measures in Tier 2 are contained in Volume 194 
2 (Annex A) of the Hydraulics and Hydrology Appendix. 195 

Organization of This Appendix 196 
This appendix is organized by planning unit as shown in Figure 1. Each of the planning unit 197 
sections generally follows the same format: 198 

• Brief description of the planning unit. 199 
• Tier 1 screening – initial screening of structural measures. 200 

o Codes used to refer to measures screened from the Plan Formulation Atlas. 201 
o Maps and text describing structural measure variations from the Plan 202 

Formulation Atlas. 203 
o Table(s) and text describing which measures passed/failed the Tier 1 204 

screening and why. 205 
• Tier 2 screening – initial hydromodeling of structural measures. 206 

o List of remaining formulation issues from Tier 1 screening. 207 
o Codes used to refer to measures in the Tier 2 and Tier 3 screening. 208 
o Maps showing reformulated structural alignments. 209 
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o Tables and text describing how hydromodeling results were used to screen 210 
and/or reformulate measures. 211 

• Tier 3 screening – multi-criteria screening of structural measures. 212 
o List of remaining formulation issues from Tier 2 screening. 213 
o Table showing multi-criteria ranking of measures followed by descriptions of 214 

why each measure was chosen for the overall LACPR alternatives. 215 
o Descriptions of each of the measures to be evaluated with the overall LACPR 216 

alternatives. 217 

 218 
Figure 1. LACPR Planning Area and Planning Units 219 

 220 

221 
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Planning Unit 1 222 
The following sections provide details on the tiered screening of measures and alignments for 223 
Planning Unit 1. Planning Unit 1 is bordered between the (1) Mississippi River to the west, (2) 224 
Gulf of Mexico to the south and east, (3) Pearl River on the east, and (4) potential extent of surge 225 
inundation to the north. The western border of this planning unit is protected against hurricane 226 
surges translating up the Mississippi River by the Mississippi River levees.   227 
 228 
Planning Unit 1 is the most densely populated planning unit in coastal Louisiana, containing 229 
approximately one million residents, or 47 percent, of the entire planning area’s population. The 230 
major portion of greater New Orleans is located within the planning unit. The population at risk 231 
lives between the Mississippi River east bank levee system and the shoreline areas of Lakes 232 
Pontchartrain and Borgne.  233 
 234 
There are two basic water bodies that require structural measures to attenuate surge conditions.  235 
The first is the Gulf Intracoastal Waterway (GIWW) and its branch channels which includes the 236 
navigable reach of the Mississippi River Gulf Outlet (MRGO) and the Industrial Canal. This 237 
navigation system bisects East New Orleans. Structural measures would need to address levee 238 
improvements and/or navigation gates. 239 
 240 
The second water body is Lake Pontchartrain which has two channels connecting it to the Gulf of 241 
Mexico – Chef Menteur and The Rigoletes. Structural measures would need to address levee 242 
improvements and/or lake closures. The tradeoff for providing structural protection to populated 243 
areas along the Lake Pontchartrain perimeter range from closing or limiting flow through the two 244 
passes – at least during surge conditions - to creating and/or raising levees and floodwalls 245 
between the lake and population areas. 246 
 247 
The lower portion of Plaquemines Parish is the area south of metropolitan New Orleans located 248 
along the “bird’s foot” stretch of land terminating at the mouth of the Mississippi River. Lower 249 
Plaquemines Parish has limited opportunity for structural considerations other than ring levees to 250 
protect isolated communities and spillways in the Mississippi River levee system to lower the 251 
surge elevations. Levee height considerations are impacted by soil foundation strength and land 252 
availability for conventional levee width requirement. Screening of structural measures for this 253 
area is discussed following the details on Planning Unit 1 and Planning Unit 2.  254 

Tier 1 – Initial Screening of Structural Measures  255 
The Plan Formulation Atlas identified two primary strategies for structural risk reduction in 256 
Planning Unit 1. They include a Lake Pontchartrain Surge Reduction alignment (Figure 2) at 257 
the mouth of Lake Pontchartrain and a High Level alignment (Figure 3). The Surge Reduction 258 
alignment proposes to add a levee across the mouth of Lake Pontchartrain with storm gates 259 
closing the passes at Chef Menteur and The Rigoletes during a storm event. Figure 4 displays 260 
six different surge reduction alignments (shown as 1-5 and S) and two different alignments 261 
within the area known as the Golden Triangle (shown as a and b). The High Level alignment 262 
proposes to raise levees on the Southshore of Lake Pontchartrain to a higher level of risk 263 
reduction and to add levees on the Northshore of Lake Pontchartrain. Within the two primary 264 
strategies, the Plan Formulation Atlas identified 17 variations. Table 2 describes the codes used 265 
in the Plan Formulation Atlas and for Tier 1 screening for measures in Planning Unit 1.  266 
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 267 
Table 2. Planning Unit 1 Codes from Plan Formulation Atlas used for Tier 1 Screening. 268 

 269 

 270 
Figure 2. Example of a Lake Pontchartrain Surge Reduction Alignment from the Plan 271 

Formulation Atlas 272 
 273 

 274 
 275 

Code Measure Code Description,  e.g. PU1-LP-1a 
PU1- Planning Unit 1 
-LP- Lake Pontchartrain surge reduction alignment 
-HL- High level alignment 
-State Alignment that was part of the preliminary draft State Master Plan 

-# Variations to the primary alignments (if applicable) 
a Golden Triangle alignment at the confluence of the GIWW and MRGO 
b Alignment at the edge of the Golden Triangle and Lake Borgne 



DRAFT - Louisiana Coastal Protection and Restoration (LACPR) Technical Report 
DRAFT – Structural Plan Component Appendix 

6 

Figure 3. Example of a High Level Alignment from the Plan Formulation Atlas 276 

 277 
 278 

Figure 4. Various Surge Reduction Alignments (1-5 and S) and Golden Triangle 279 
Alignments (‘a’ and ‘b’) 280 

 281 
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Cost Considerations 282 

Rough order of magnitude costs were developed for each of the Surge Reduction Alignments and 283 
the Golden Triangle alignments. Alignment ‘a’ refers to the levee alignment that would cross the 284 
Golden Triangle wetlands at the confluence of the Gulf Intracoastal Waterway and the 285 
Mississippi River Gulf Outlet.  Alignment ‘a’ is part of the baseline conditions scheduled to be in 286 
place around 2011.  Alignment ‘b’ follows along the edge of the Golden Triangle and Lake 287 
Borgne and would provide a secondary line of defense to Alignment ‘a.’ Table 3 shows the 288 
initial construction and real estate costs (in $1,000s) for the levee alignments at Lake 289 
Ponchartrain and Lake Borgne.  290 
 291 

Table 3.  Rough Order of Magnitude Cost Estimates for Levee Alignments at Lake 292 
Pontchartrain and Lake Borgne in Planning Unit 1 293 

 294 

A - Alignment B - Alignment 

Alignment Initial Costs Alignment Initial Costs 
LP-1a $10,816 LP-1b $10,051 
LP-2a $10,783 LP-2b $10,026 
LP-3a $19,980 LP-3b $19,222 
LP-4a1 $26,468 LP-4b1 $25,725 
LP-5a1 $26,273 LP-5b1 $25,528 

Note: Planning Unit 1 cost estimates assume the levees are 30 feet high and are built from the ground up. The cost 295 
estimates for the ‘a’ alignments would go down if the new 100-year levees being in place are taken into account. 296 
Costs assume geotextile levee construction (i.e. traditional construction methods). 297 
 298 

Screened Alignments 299 

Table 4 lists the variations of both the Lake Pontchartrain Surge Reduction alignments and the 300 
High Level alignments and describes why some alignment variations were eliminated from 301 
further consideration at this time. As indicated in Table 4 alignments 3, 4 and 5 were eliminated 302 
from further screening due to the extremely high cost as compared to alignments 1 and 2 which 303 
provide similar output. 304 

 305 
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Table 4. Initial Screening of Planning Unit 1 Structural Measures 306 
 307 

Measure Code(s) Pass/ 
Fail Comments 

PU1-LP-1a and 1b Pass These alignments follow Highway 90 along the landbridge. 
The State screened this measure out because of public 
opposition (multiple landowners), so it is not included in the 
State Master Plan; however, the LACPR team felt that the 
multiple landowner issue is not insurmountable and carried 
this measure forward into the next screening because of its 
good soil foundation. Costs for 1a and 1b are same 
magnitude as for 2a and 2b below (~$10 – 11 billion).  

PU1-LP-2a and 2b Pass These alignments follow the GIWW/railroad and are 
essentially the same as those represented in the State Master 
Plan. Costs for 2a and 2b are same magnitude as for 1a and 
1b above ($10 – 11 billion).  

PU1-LP-3a and 3b Fail These alignments cross Lake St. Catherine and have 
significant constructability, operability, and environmental 
concerns. In comparison to alignments 1 and 2 above, 
alignment 3 has more constructability, operability, and 
environmental concerns. In addition, the cost is higher (~$19 
– 20 billion). 

PU1-LP-4a1, 4b1, 
4a2, and 4b2 

Fail Constructability, operability, and cost concerns. Costs for 
these measures are approximately 2.5 times the costs of LP-1 
and LP-2 (~$25 – 27 billion). In comparison to alignments 1 
and 2 above, these alignments have more constructability 
and operability concerns. In addition, the costs are higher 
(~$25 – 27 billion) 

PU1-LP-5a1, 5b1, 
5a2, and 5b2 

Fail Constructability, operability, and cost concerns. Costs for 
these measures are approximately 2.5 times the costs of LP-1 
and LP-2 (~$25 – 27 billion). In comparison to alignments 1 
and 2 above, these alignments have more constructability 
and operability concerns. In addition, the costs are higher 
(~$25 – 27 billion) 

PU1-LP-State Pass The State Master Plan presented three barrier alignments.  
Two of the alignments approximately correspond to PU1-
LP-2a and PU1-LP-2b.  Specific hydromodeling data will be 
available for the third State weir alignment (‘S’) across Lake 
Borgne.  

PU1-HL-1a and 1b Pass Presents an alternative to the Surge Reduction Plan concept 
and will be carried through into the multi-criteria decision 
analysis process.  

Note: Planning Unit 1 cost estimates assume the levees are 30 feet high and are built from the ground up. The cost 308 
estimates for the ‘a’ alignments would go down if the new 100-year levees being in place are taken into account. 309 
Costs assume geotextile levee construction (i.e. traditional construction methods). 310 
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Tier 2 – Initial Hydromodeling of Structural Measures  311 
In addition to the initial screening evaluation, additional hydromodeling was necessary to resolve 312 
and further refine the possible structural measures in Planning Unit 1. Remaining formulation 313 
issues included:  314 
 315 

• High level versus Lake Pontchartrain surge reduction alignments. 316 
• Full barrier (non-overtopping) versus weir (overtopping) designs for the Lake 317 

Pontchartrain surge reduction alignments.  318 
• Open versus closed tidal pass designs for the Lake Pontchartrain surge reduction 319 

alignments. 320 
• Lake Borgne alignment (‘S’). 321 
• Golden Triangle alignments (‘a’ or ‘b’). 322 
• Inclusion or exclusion of Northshore, West Shore, and Oakville extension.  323 
• Design level of risk reduction.  324 

 325 
For this tier, barrier versus weir and open versus closed tidal gates were evaluated. During this 326 
step, a range of alignments were formulated to address the remaining formulation issues. With 327 
the inclusion of different levels of risk reduction, the naming convention for the structural 328 
measures was revised slightly from previous screening nomenclature. Table 5 describes an 329 
example of the coding. 330 
 331 

Table 5. Planning Unit 1 Codes used for Tier 2 and Tier 3 Screening 332 
 333 

 334 

Code Measure Code Description,  e.g. PU1-LP-a-100-1 
PU1- Planning Unit 1 
-LP- Lake Pontchartrain surge reduction alignment 
-HL- High level alignment 
-a- Golden Triangle alignment at the confluence of the GIWW and MRGO 
-b- Alignment at the edge of the Golden Triangle and Lake Borgne 

-100- 100-year design level 
-400- 400-year design level 
-1000- 1000-year design level 

-1 

All PU1 primary alternatives include the Lake Pontchartrain and Vicinity Project 
levees and upper Plaquemines levees. The primary alignments for ‘LP’ also 
include a barrier-weir across the mouth of Lake Pontchartrain with a tieback to 
high ground east of Slidell.  

-2 Primary alignment plus Northshore and Westshore levees. 
-3 Primary alignment plus Slidell and Westshore levees. 
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Full Barrier vs. Weir Options 335 
The full barrier (non-overtopping) designs compared to the weir barrier designs for the Lake 336 
Pontchartrain Surge alignments were evaluated to determine the preferred design configuration. 337 
Based on the preliminary surge level results (see Table 6), the non-overtopping design increased 338 
surges along parts of the Mississippi coastline by up to 5.4 feet while the weir design increased 339 
surge by 3.2 feet for hurricanes of intensity greater than a 400-year event.  340 
 341 

Table 6. Variation in Surge Elevation Impacts Mississippi Coast 342 
 343 

Average/Maximum Difference 
from Baseline Surge ElevationsDistance from LA 

State Border Area 
Weir (feet) Barrier (feet) 

0 miles Pearl River (Hwy 90) +2.3 / +3.2 + 3.6 / +5.4 
18 miles Clermont Harbor +0.7 / +0.9 +1.1 / +2.0 
26 miles Bay Saint Louis +0.6 / +0.9 +1.0 / +1.9 
49 miles Gulfport +0.2 / +0.5 +0.4 / +1.2 
70 miles Biloxi +0.2 / +0.4 +0.3 / +1.0 

 344 
Measures in Planning Unit 1 that have the potential to impact the Mississippi coast are currently 345 
undergoing a systems analysis conducted in coordination with the Mississippi Coastal 346 
Improvements Program (MsCIP) team. LACPR and MsCIP plans may need to be reformulated 347 
to address any impacts. 348 
 349 
The design height of a non-overtopping levee along this alignment would exceed 24 feet for the 350 
100-year storm event (see Table 7), which means high costs and constructability issues. Further, 351 
this non-overtopping design would not equate to 100-year level of risk reduction to the 352 
Northshore of Lake Pontchartrain where water levels would be reduced by only 0.2 feet 353 
compared the existing condition.  354 

 355 
Table 7. Design Criteria for Full Barrier vs. Weir Barrier 356 

 357 

Full Barrier Weir Barrier Plan 
Geo Textile Soil Mix Elev. (ft) Over-flow Elev. (ft) 

LP-1b-100-1 $6,951 $9,476 25 $4,476 12.5 
LP-1b-400-1 $18,549 $19,862 32 $12,773 12.5 
LP-1b-1000-1 $22,422 $24,852 36 $16,083 12.5 
LP-1b-100-2 $12,627 $20,577 25 $10,578 12.5 
LP-1b-400-2 $27,102 $33,510 32 $22,444 12.5 
LP-1b-1000-2 $32,225 $40,002 36 $27,323 12.5 

 358 
Even without cost constraints, the engineering feasibility and environmental acceptability of 359 
building non-overtopping barriers would cause those measures to be eliminated from further 360 
consideration.  361 
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State’s Lake Borgne Alignment (‘S’)  362 
The State’s Lake Borgne alignment was screened out for the same reason that the full barrier 363 
options were screened out.  Hydromodeling results show unacceptable increases in water levels 364 
to the State of Mississippi.  365 

Open vs. Closed Tidal Passes 366 
A second design consideration for the Lake Pontchartrain surge reduction measure was whether 367 
to close the tidal passes at The Rigoletes and Chef Menteur passes with floodgates or whether to 368 
leave the passes open for environmental reasons. Evaluation of the hydromodel output for the 369 
open tidal passes revealed limited reduction in surge levels within Lake Pontchartrain. Therefore, 370 
it was determined that the closed tidal passes provide the best engineering solution for all storm 371 
conditions if a barrier plan is selected.  372 

Tier 3 – Multi-Criteria Screening of Structural Measures 373 
Based on the Tier 2 screening, the preliminary measures or variations of measures for further 374 
consideration included: 375 

• High level versus Surge Reduction Plans. 376 
• Golden Triangle Alignment ‘a’ versus Alignment ‘b.’  377 
• North Shore levee or Slidell Ring levee. 378 
• West Shore (Laplace). 379 

 380 
As part of the Tier 3 screening, structural measures were subjected to analysis using 100, 400, 381 
and 1000-year events. This resulted in the development of 16 variations of the High Level Plan 382 
and 18 variations of the Lake Pontchartrain Surge Reduction. These structural measures were 383 
then ranked using the multiple attributes previously described in Table 1. 384 
 385 
Table 8 displays the ranking of the 34 measures and the screening attribute values used to 386 
conduct the ranking.  387 
 388 
 389 



DRAFT - Louisiana Coastal Protection and Restoration (LACPR) Technical Report 
DRAFT – Structural Plan Component Appendix 

12 

Table 8. Planning Unit 1 Multi-Criteria Ranking of Measures 390 
 391 

Screening Attributes 

Cost 
Effectiveness 

Annual Equiv. 
Flood Damages 

2075 Pop. 
Impacted 400-yr 

Event 
Present Value 

Costs 
Construction 

Period 
Direct Impact- 

Wetlands Measures 

Ratio* Value** $ 
Million Value** People  Value** $ 

Million Value** Years Value** Acres Value** 

Total 
Value 

Score*** 
Rank 

LP-1a-100-1 29.49 0.20 793 1.00 657,708 0.93 6,459 0.10 14 0.88 980 0.10 3.21 1 
LP-1b-100-1 42.86 0.29 781 0.98 634,659 0.90 9,900 0.15 14 0.88 1,554 0.16 3.36 2 
HL-1a-100-3 47.78 0.32 754 0.95 706,211 1.00 12,327 0.19 12 0.75 3,642 0.37 3.59 3 
HL-1a-100-2 49.44 0.35 714 0.90 691,138 0.98 14,732 0.23 12 0.75 4,686 0.48 3.69 4 
LP-1b-400-1 67.24 0.45 623 0.79 429,604 0.61 26,157 0.41 16 1.00 4,238 0.43 3.69 5 
LP-1a-100-3 55.77 0.38 684 0.86 649,395 0.92 18,291 0.29 14 0.88 3,668 0.37 3.69 6 
LP-1a-400-1 72.96 0.49 624 0.79 429,915 0.61 28,310 0.44 16 1.00 4,055 0.41 3.74 7 
HL-1b-100-3 59.79 0.40 751 0.95 705,491 1.00 15,605 0.24 12 0.75 4,220 0.43 3.77 8 
LP-1a-100-2 57.33 0.39 655 0.83 638,120 0.90 20,468 0.32 14 0.88 4,541 0.46 3.78 9 
LP-1b-100-3 63.92 0.43 672 0.85 626,346 0.89 21,732 0.34 14 0.88 4,242 0.43 3.81 10 
HL-1b-100-2 59.84 0.42 711 0.90 690,418 0.98 18,012 0.28 12 0.75 5,265 0.54 3.87 11 
LP-1b-100-2 64.79 0.44 643 0.81 615,071 0.87 23,908 0.37 14 0.88 5,115 0.52 3.89 12 
LP-1b-1000-1 87.47 0.59 614 0.77 415,159 0.59 34,813 0.54 16 1.00 5,100 0.52 4.02 13 
HL-1a-400-1 106.37 0.72 734 0.93 466,706 0.66 29,570 0.46 16 1.00 2,540 0.26 4.03 14 
LP-1a-1000-1 93.58 0.63 615 0.78 415,266 0.59 37,153 0.58 16 1.00 4,924 0.50 4.08 15 
HL-1b-400-3 92.13 0.62 522 0.66 376,731 0.53 45,143 0.70 16 1.00 5,661 0.58 4.10 16 
HL-1b-400-1 119.45 0.81 783 0.99 466,309 0.66 27,354 0.43 16 1.00 2,209 0.23 4.11 17 
LP-1b-400-3 83.40 0.56 488 0.62 350,257 0.50 43,701 0.68 16 1.00 7,587 0.78 4.13 18 
LP-1a-400-3 87.68 0.59 489 0.62 350,568 0.50 45,856 0.72 16 1.00 7,404 0.76 4.18 19 
HL-1a-400-3 96.85 0.65 523 0.66 377,128 0.53 47,359 0.74 16 1.00 5,993 0.61 4.20 20 
LP-1b-400-2 83.64 0.57 455 0.57 324,873 0.46 46,587 0.73 16 1.00 8,590 0.88 4.20 21 
HL-1b-400-2 91.44 0.62 477 0.60 343,385 0.49 48,920 0.76 16 1.00 7,498 0.77 4.24 22 
LP-1a-400-2 87.20 0.59 456 0.58 325,184 0.46 48,484 0.76 16 1.00 8,406 0.86 4.24 23 
HL-1a-400-2 95.76 0.65 478 0.60 343,782 0.49 51,136 0.80 16 1.00 7,830 0.80 4.33 24 

HL-1a-1000-1 131.12 0.89 722 0.91 436,473 0.62 38,025 0.59 16 1.00 3,211 0.33 4.34 25 
HL-1b-1000-1 147.97 1.00 772 0.97 436,275 0.62 35,512 0.55 16 1.00 2,940 0.30 4.45 26 
LP-1b-1000-3 100.76 0.68 471 0.59 330,322 0.47 54,510 0.85 16 1.00 9,042 0.92 4.52 27 
HL-1b-1000-3 111.76 0.76 501 0.63 337,952 0.48 57,111 0.89 16 1.00 7,491 0.77 4.52 28 
LP-1a-1000-3 105.28 0.71 472 0.60 330,429 0.47 56,850 0.89 16 1.00 8,865 0.91 4.57 29 
LP-1b-1000-2 100.88 0.68 441 0.56 307,571 0.44 57,603 0.90 16 1.00 10,081 1.03 4.60 30 
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Screening Attributes 

Cost 
Effectiveness 

Annual Equiv. 
Flood Damages 

2075 Pop. 
Impacted 400-yr 

Event 
Present Value 

Costs 
Construction 

Period 
Direct Impact- 

Wetlands Measures 

Ratio* Value** $ 
Million Value** People  Value** $ 

Million Value** Years Value** Acres Value** 

Total 
Value 

Score*** 
Rank 

HL-1a-1000-3 116.91 0.79 502 0.63 338,150 0.48 59,625 0.93 16 1.00 7,763 0.79 4.63 31 
LP-1a-1000-2 105.16 0.71 442 0.56 307,678 0.44 59,943 0.94 16 1.00 9,905 1.01 4.65 32 
HL-1b-1000-2 112.17 0.76 463 0.58 310,658 0.44 61,583 0.96 16 1.00 9,516 0.97 4.71 33 
HL-1a-1000-2 116.75 0.79 463 0.58 310,856 0.44 64,096 1.00 16 1.00 9,787 1.00 4.81 34 

 Indicates structural measure is included in the overall set of LACPR alternatives to be evaluated. 
* Cost Effectiveness Ratio = Total Present Value Costs /Average Annual Equivalent Risk Reduction 392 
** Value is the normalized value for the attribute where a value of 1.00 represents the greatest is the largest (lower is better) 393 
***Total of Normalized Values (lower is better)394 
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Based on the multi-criteria analysis and in consideration of the need to investigate a range of 395 
different ways to reduce the risk of hurricane storm damages the following structural measures 396 
were selected to be carried forward into the set of alternatives to be evaluated in the overall 397 
LACPR effort (listed in order of rankings): 398 
 399 
LP-1a-100-1: Of all variations considered, this is the least expensive and has the lowest cost per 400 
average annual risk reduction (or biggest bang for the buck) and has the least direct impact on 401 
wetlands than any other plan; however, the spatial extent of risk reduction is limited to 402 
metropolitan New Orleans and vicinity.  It should be noted that although the LP-1b-100-1 403 
structural measure was ranked 2nd among all structural measures in Planning Unit 1, it costs 404 
considerably more than LP-1a-100-1 and has greater wetland impacts. Therefore, LP-1b-100-1 405 
was eliminated from further consideration.  406 
 407 
HL-1a-100-3: This measure ranked 3rd among the structural measures in Planning Unit 1 and is 408 
the least costly High Level Plan.  409 
 410 
HL-1a-100-2: This measure ranked 4th among the structural measures in Planning Unit 1.  This 411 
measure costs significantly less than the equivalent Surge Reduction measure (LP-1a-100-2) and 412 
was selected because of it’s ranking. 413 
 414 
LP-1b-400-1: This measure ranked 5th. In regards to risk reduction benefits, LP-1b-400-1 415 
performs similarly to LP-1a-400-1 (ranked 7th) but costs less.   416 
 417 
LP-1a-100-3: This measure ranked 6th among the structural measures in Planning Unit 1.  It was 418 
selected to be included in the set of alternatives because it provides risk reduction to other areas 419 
besides metropolitan New Orleans (i.e., Laplace, Slidell, Oakville Extension) and has similar 420 
overall score (3.69) with the previous 2 structural measures. 421 
 422 
LP-1a-100-2:  This measure ranked 9th among the structural measures in Planning Unit 1. This 423 
measure was selected because it provides structural protection for the 100-year storm to 424 
developed areas on the Northshore as well as Laplace, Slidell and Oakville Extension.  However, 425 
it is considerably more expensive than its equivalent High Level measure (HL-1a-100-2) and 426 
will take longer to construct.   427 
 428 
LP-1b-1000-1: This measure ranked 13th among the structural measures in Planning Unit 1.  429 
This measure provides the least costly way to provide Category 5 level of risk reduction within 430 
Planning Unit 1.  431 
 432 
HL-1b-400-3: This measure ranked 16th among the structural measures in Planning Unit 1.  433 
While more expensive than its equivalent Surge Reduction plan (LP-1b-400-3), it impacts 434 
considerably less wetlands. This measure provides 400-year level of protection to other areas 435 
besides metro New Orleans (i.e., Laplace, Slidell, Oakville Extension).  436 
 437 
LP-1b-400-3: This measure ranked 18th among the structural measures in Planning Unit 1.  This 438 
measure was selected for comparison with its equivalent Surge Reduction plan (HL-1b-400-3). 439 
 440 
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LP-1b-1000-2:  This measure ranked 30th among the structural measures in Planning Unit 1.  441 
This measure provides the greatest average annual risk reduction benefits and Category 5 risk 442 
reduction to all areas (except Plaquemines). 443 
 444 
While these ten structural measures do not represent all measures in terms of reducing average 445 
annual damages, this array encompasses a sufficient range of structural risk reduction measures 446 
from which a preferred comprehensive plan or strategy can be identified. 447 
 448 
Absent from this array of options are measures that tradeoff risk reduction of site-specific areas 449 
within Planning Unit 1. These areas can be investigated incrementally allowing for comparison 450 
of structural vs. nonstructural measures. Specifically, risk reduction of the North Shore of Lake 451 
Pontchartrain will be evaluated incrementally to address costs, risk reduction, significant 452 
engineering problems/challenges (major water courses, large pumping requirements, and lack of 453 
acceptability from locals). In addition, other areas such as Laplace and Slidell will be evaluated 454 
independently and with various levels (100, 400 and 1000-year) of risk reduction. The following 455 
sections briefly describe the North and West Shore areas. 456 

West Shore Alignment Variations 457 
Figure 5 presents the West Shore or Laplace alignment variations being investigated through the 458 
West Shore Lake Pontchartrain Feasibility Study. For the level of analysis in the LACPR effort, 459 
the “LACPR Alignment” acts as a representative alignment of Alignments A through C. 460 
Selection of the exact alignment would take place through the West Shore Lake Pontchartrain 461 
Feasibility Study. 462 
 463 

Figure 5. West Shore Alignment Options. 464 
 465 

 466 
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 467 

North Shore Alignment Refinements 468 
Once inundation data became available, the team was able to refine the North Shore alignment 469 
from a continuous levee as shown previously in Figure 2 to a series of ring levees as shown in 470 
Figure 6. These ring levees are expected to be more technically and economically viable and 471 
more publicly acceptable than a long continuous levee and will therefore be carried forward into 472 
the reevaluation in place of the continuous levee.  473 
 474 

Figure 6. Reformulated North Shore Alignment. 475 

 476 
In addition, the Slidell ring levee previously shown in Figure 3 was modified slightly as shown 477 
in Figure 7. 478 
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Figure 7. Reformulated Slidell Ring Levee. 479 

 480 

Other Findings 481 
Other findings from this analysis included the following: 482 
 483 

1) The Golden Triangle Alignment ‘b’ was generally more cost effective for the 400 and 484 
1000-year level of risk reduction than Alignment ‘a.’  485 

 486 
2) Providing 1000-year level of risk reduction through structural measures may appear to be 487 

a poor financial decision if considering average annual values. For the 1000-year plans, 488 
there is a 30 percent increase in cost and less than one percent increase in average annual 489 
damages prevented compared to the equivalent 400-year plans. This alone should not be 490 
reason to dismiss higher levels of risk reduction. Therefore, a structural measure that 491 
provides 1000-year level of risk reduction is kept for consideration during the multi-492 
criteria decision analysis during which additional metrics can and will be considered.  493 

Structural Measures to be Included in Planning Unit 1 Alternatives 494 
Below is the array of options to be included as structural components of alternatives to be 495 
considered for detailed analysis for Planning Unit 1. These structural measures allow for 496 
comparison of further improvements to the Lake Pontchartrain and Vicinity project as well as the 497 
Northshore of Metro New Orleans (at similar levels and areas of risk reduction) for 100-year, 498 
400-year and 1000-year levels of risk reduction.  For the Planning Unit 1 alternatives, these 499 
structural components are combined with coastal restoration and nonstructural measures to 500 
provide comprehensive risk reduction. 501 
 502 
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Lake Pontchartrain Barrier Levee Alignments: 503 
 504 
LP-1a-100-1: This structural option targets a 100-year level of risk reduction. This structural 505 
option includes building a 12.5-foot elevation weir across the mouth of Lake Pontchartrain to act 506 
as a surge barrier and extending the levee system east of Slidell up to high ground near Interstate 507 
59. Storm gates would close the passes at Chef Menteur and The Rigoletes.  508 
 509 
LP-1a-100-2:  This structural option targets a 100-year level of risk reduction. This structural 510 
option contains the same surge barrier weir as LP-1a-100-1 but it adds levee on the Northshore, a 511 
levee around Laplace, and a levee in Plaquemines Parish on the east bank of the Mississippi 512 
River across from Oakville. 513 
 514 
LP-1a-100-3: This structural option targets a 100-year level of risk reduction. This structural 515 
option contains the same surge barrier weir as LP-1a-100-1 but it adds a ring levee around Slidell 516 
on the Northshore, a levee around Laplace, and a levee in Plaquemines Parish on the east bank of 517 
the Mississippi River across from Oakville.  518 
 519 
LP-1b-400-1: This structural option targets a 400-year level of risk reduction. This structural 520 
option contains the same surge barrier weir as LP-1a-100-1 but it includes raising existing levees 521 
to a 400-year level of risk reduction. This option also includes a new levee approximately 522 
between Chef Menteur Pass and Bayou Dupre that would follow Lake Borgne along the edge of 523 
the wetlands; construction would include sector gates on both the MRGO and GIWW.  524 
 525 
LP-1b-400-3: This structural option targets a 400-year level of risk reduction. This structural 526 
option contains the same surge barrier weir as LP-1a-100-1 but it adds a ring levee around Slidell 527 
on the Northshore, a levee around Laplace, and a levee in Plaquemines Parish on the east bank of 528 
the Mississippi River across from Oakville. This option also includes a new levee approximately 529 
between Chef Menteur Pass and Bayou Dupre that would follow Lake Borgne along the edge of 530 
the wetlands; construction would include sector gates on both the MRGO and GIWW.  531 
 532 
LP-1b-1000-1: This structural option targets a 1000-year level of risk reduction. This structural 533 
option contains the same surge barrier weir as LP-1a-100-1 but it includes raising existing levees 534 
to a 1000-year level of risk reduction. This option also includes a new levee approximately 535 
between Chef Menteur Pass and Bayou Dupre that would follow Lake Borgne along the edge of 536 
the wetlands; construction would include sector gates on both the MRGO and GIWW.  537 
 538 
LP-1b-1000-2: This structural option targets a 1000-year level of risk reduction. This structural 539 
option contains the same surge barrier weir as LP-1a-100-1 but it adds a levee across the 540 
Northshore, a levee around Laplace, and a levee in Plaquemines Parish on the east bank of the 541 
Mississippi River across from Oakville. This option also includes a new levee approximately 542 
between Chef Menteur Pass and Bayou Dupre that would follow Lake Borgne along the edge of 543 
the wetlands; construction would include sector gates on both the MRGO and GIWW. Of all the 544 
structural measures, this measure contains the most structural components to provide a 545 
comprehensive 1000-year level of risk reduction to both the North and Southshore.  546 
 547 
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High Level Levee Alignments: 548 
 549 
HL-1a-100-2:  This structural option targets a 100-year level of risk reduction. This structural 550 
option involves building new levees but without a surge reduction barrier across Lake 551 
Pontchartrain. The new levees would include a levee on the Northshore, a levee around Laplace, 552 
and a levee in Plaquemines Parish on the east bank of the Mississippi River across from 553 
Oakville. 554 
 555 
HL-1a-100-3: This structural option targets a 100-year level of risk reduction. This structural 556 
option involves building new levees but without a surge reduction barrier across Lake 557 
Pontchartrain. The new levees would include a ring levee around Slidell on the Northshore, a 558 
levee around Laplace, and a levee in Plaquemines Parish on the east bank of the Mississippi 559 
River across from Oakville.  560 
 561 
HL-1b-400-3:  This structural option targets a 400-year level of risk reduction. This structural 562 
option involves raising existing levees and building new levees but without a surge reduction 563 
barrier across Lake Pontchartrain. The new levees would include a ring levee around Slidell on 564 
the Northshore, a levee around Laplace, and a levee in Plaquemines Parish on the east bank of 565 
the Mississippi River across from Oakville. This option also includes a new levee approximately 566 
between Chef Menteur Pass and Bayou Dupre that would follow Lake Borgne along the edge of 567 
the wetlands; construction would include sector gates on both the MRGO and GIWW.  568 

Planning Unit 2 569 
The following sections provide details on the tiered screening of measures and alignments for 570 
Planning Unit 2, a triangular shaped area beginning at Donaldsonville, then extending southeast 571 
along the Mississippi River to the Gulf of Mexico. This area then continues southwest of Grand 572 
Isle and Port Fourchon and northwest along Bayou Lafourche.     573 
 574 
Approximately 300,000 residents, or 14 percent, of the planning area population inhabits 575 
Planning Unit 2, containing the portion of the New Orleans metropolitan area located on the 576 
West Bank of the Mississippi River. Additionally, this planning unit contains Venice, Grand Isle, 577 
and portions of towns located along Bayou Lafourche such as Port Fourchon, Larose, Thibodaux, 578 
and Donaldsonville. 579 
 580 
The major Mississippi River ports, noted in the description of Planning Unit 1 also have 581 
infrastructure on the West Bank of the Mississippi River in Planning Unit 2. Additionally, this 582 
highly productive estuary is home to a population where the social and economic cultures have 583 
evolved around and are dependent upon the estuary’s natural resources. 584 
 585 
As discussed for Planning Unit 1, the lower portion of Plaquemines Parish is a special case; 586 
therefore, screening of structural measures for this area is discussed following the screening 587 
details of Planning Unit 2. 588 

Tier 1 – Initial Screening of Structural Measures 589 
The Plan Formulation Atlas identified four primary strategies for structural risk reduction within 590 
Planning Unit 2. The alignment of the levees included the GIWW (three variations were 591 
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considered including structural risk reduction for Lafitte and variations of where the levee ties 592 
into to the Mississippi River Levee System), Highway 90 alignment, Swamp alignment (later 593 
modified/combined with Highway 90 alignment and renamed to Ridge alignment) and two 594 
alignments along the West Bank Interior (improvement to existing West Bank levee and 595 
extension of the existing West Bank levee). Table 9 describes the codes used in the Plan 596 
Formulation Atlas and for Tier 1 screening for measures in Planning Unit 2. Figures 8 through 597 
11 show examples of the various alignments.  598 

 599 
 600 

Table 9. Planning Unit 2 Codes from Plan Formulation Atlas used for Tier 1 Screening 601 
 602 

Code Measure Code Description  (e.g. PU2-G-1) 
PU2- Planning Unit 2 
-WBI- West Bank interior alignments 

-G- GIWW levee alignment variation 
-H Highway 90 levee alignment 
-S Swamp alignment 

-State Alignment that was part of the preliminary draft State Master Plan 
-# Variations to the primary alignments (if applicable) 

 603 
Figure 8. GIWW Alignment from the Plan Formulation Atlas 604 

 605 

 606 
 607 
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Figure 9. Highway 90 Alignment from the Plan Formulation Atlas 608 
 609 

 610 
 611 

Figure 10. Swamp Alignment from the Plan Formulation Atlas 612 
 613 

 614 
 615 
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Figure 11. West Bank Interior Alignment from the Plan Formulation Atlas 616 
 617 

 618 
 619 
Through initial screening, in which preliminary construction costs as well as direct and indirect 620 
environmental impacts were considered, the number of variations was screened to five. Table 10 621 
lists the variations of each of the alignments in Planning Unit 2 and describes why some 622 
alignment variations were eliminated from further consideration at this time. 623 
 624 
 625 
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Table 10. Initial Screening of Planning Unit 2 Structural Measures 626 
 627 

Measure 
Code(s) Pass/Fail Comments 

PU2-G-1 Pass Essentially the same as the State’s GIWW alignment; 
however, the State plan includes a ring levee around Lafitte. 
Cost estimates range from ~$5B - $9B depending on the 
height and levee construction method (i.e., 30 feet geotextile, 
30 feet soil mix, or 35 feet soil mix). 

PU2-G-2 Fail Environmental concerns. 
PU2-G-3 Fail Environmental concerns. 
PU2-H Pass Essentially the same as the State’s Highway 90 alignment. 

For a 25-foot levee, costs range from ~$10 – 15B depending 
on levee construction method (geotextile versus soil mix). 

PU2-S Pass Equivalent to the State’s swamp alignment. For a 20-foot 
levee, costs range from ~$13 – 30B depending on the levee 
construction method (geotextile versus soil mix). If the 
swamp alignment only needs to be 20 feet up to Vacherie and 
Thibodaux, costs could range from $11-22B. 

PU2-WBI-1 Pass A component of the swamp alignment and also the West 
Bank component of the high level plan considerations in PU1. 

PU2-WBI-2 Pass A component of the swamp alignment and also the West 
Bank component of the high level plan considerations in PU1. 

PU2-G-State Fail This alignment was presented in the Preliminary Draft State 
Master Plan but was changed to more closely resemble the 
GIWW alignment. Same environmental concerns as G-2 and 
G-3; dropped from State Master Plan. 

 628 

Tier 2 – Initial Hydromodeling of Structural Measures 629 
In addition to the initial screening evaluation, additional hydromodeling was necessary to resolve 630 
and further refine the possible structural measures. Remaining formulation issues included: 631 
 632 

• Non-overtopping versus weir designs for the GIWW and Highway 90 alignments. 633 
• Comparison of GIWW, Highway 90 and swamp alignments. 634 
• Potential impacts to Plaquemines and Larose to Golden Meadow areas.  635 
• Inclusion or exclusion of Lafitte and Des Allemands (provide structural or nonstructural 636 

risk reduction).  637 
• Design level of risk reduction. 638 

 639 
For this tier, non-overtopping barrier versus weir and the three alignments were evaluated 640 
(resulting in the elimination of the Highway 90 and the Swamp alignments and the creation of 641 
the Ridge alignment). During this step, a range of alignments were formulated to address the 642 
remaining formulation issues. With the inclusion of different levels of risk reduction, naming 643 
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conventions for the structural measures were revised slightly from previous screening 644 
nomenclature. Table 11 describes the coding. 645 

 646 
Table 11.  Planning Unit 2 Codes used for Tier 2 and Tier 3 Screening 647 

 648 
Code Measure Code Description (e.g. PU2-WBI-100-1) 
PU2- Planning Unit 2 
-WBI- West Bank Interior Plan. 

-R- Ridge Alignment Plan 
-G- GIWW Alignment Plan 

-100- 100-year design level 
-400- 400-year design level 
-1000- 1000-year design level 

-1 All PU2 primary alignments include West Bank and Vicinity levees with 
new sector gate and Larose to Golden Meadow levees.  Primary alignments 
for ‘R’ and ‘G’ also include Lafitte ring levees.  

-2 Primary alignment plus Boutte levee. 
-3 Primary alignment plus Boutte and Des Allemands levee. 
-4 Primary alignment plus Boutte, Des Allemands, and Bayou Lafourche 

levees. 
 649 

Full Barrier vs. Weir Options 650 
The non-overtopping versus weir designs for the GIWW and Highway 90 alignments were 651 
evaluated using the surge maps produced by the hydromodels. Based on the surge level results, 652 
the weir alignments in Planning Unit 2 would be more cost effective since they perform nearly as 653 
well as their non-overtopping counterparts but would cost substantially less. In addition, the weir 654 
options have less direct and indirect wetland impacts and less constructability issues due to poor 655 
soil conditions. The weir options also minimize increases in water surface elevations along 656 
Plaquemines and Larose to Golden Meadow levees compared to the non-overtopping barriers.  657 

Combining the Swamp and Highway 90 Alignments into the Ridge 658 
Alignment 659 
As a result of the hydromodeling, which revealed that the estimated storm surge for the 1000-660 
year event does not impact areas of concentrated assets beyond Highway 90, the swamp 661 
alignment and Highway 90 alignments were found to be unnecessary for risk reduction and were 662 
therefore modified to follow the natural ridges and portions of Highway 90. This reformulated 663 
alignment is referred to as the Ridge Alignment. Figure 12 depicts an example Ridge alignment.  664 
A separate analysis was also done for structural improvements for the Lafitte area and was added 665 
as an increment to the GIWW and Ridge alignment plans. 666 
 667 
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Figure 12. Reformulated Ridge Alignment  668 
 669 

 670 
 671 
The remaining formulation issues would be addressed in subsequent screening (Tier 3) or in the 672 
case of structural versus nonstructural risk reduction, as part of the multi-criteria decision 673 
analysis conducted after the structural measures are combined with nonstructural and restoration 674 
measures.  675 

Tier 3 – Multi-Criteria Screening of Structural Measures 676 
The Planning Unit 2 structural measures were then subjected to analysis using 100, 400, and 677 
1000-year events. This resulted in the development of three variations of the West Bank Interior, 678 
six variations of the GIWW and nine variations of the Ridge Alignment. These structural 679 
measures were then ranked using the multiple attributes previously described in Table 1. 680 
 681 
Table 12 displays the ranking of the 18 measures and the screening attribute values used to 682 
conduct the ranking.  683 
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Table 12. Planning Unit 2 Multi-Criteria Ranking of Measures 684 

 Indicates structural measure is included in the overall set of LACPR alternatives to be evaluated. 
* Cost Effectiveness Ratio = Total Present Value Costs /Average Annual Equivalent Risk Reduction 685 
** Value is the normalized value for the attribute where a value of 1.00 represents the greatest is the largest (lower is better) 686 
***Total of Normalized Values (lower is better)687 

Screening Attributes 

Cost 
Effectiveness 

Annual Equiv. 
Flood Damages 

2075 Pop. 
Impacted 400-yr 

Event 
Present Value 

Costs 
Construction 

Period 
Direct Impact- 

Wetlands Measure 

Ratio* Value** $ 
Million Value** # 

People Value** $ 
Million Value** Years Value** Acres Value** 

Total 
Value 

Score*** 
Rank 

G-1-100-1 13.83 0.23 510 0.70 174,599 0.43 6,281 0.18 11 0.85 969 0.10 2.49 1 
WBI-1-100-1 2.79 0.05 725 1.00 398,872 0.99 750 0.02 6 0.46 0 0.00 2.52 2 

G-1-100-4 21.47 0.35 435 0.60 178,505 0.44 11,509 0.33 11 0.85 2,241 0.24 2.80 3 
R-1-100-2 9.31 0.15 684 0.94 403,309 1.00 2,849 0.08 11 0.85 704 0.07 3.10 4 
R-1-100-3 13.89 0.23 635 0.88 403,309 1.00 4,937 0.14 11 0.85 993 0.10 3.20 5 

R-1-100-4 19.78 0.32 613 0.85 403,012 1.00 7,461 0.21 11 0.85 1,635 0.17 3.40 6 
WBI-1-400-1 40.16 0.65 588 0.81 168,022 0.42 15,751 0.45 12 0.92 3,688 0.39 3.65 7 
R-1-400-2 41.08 0.67 540 0.74 159,309 0.40 17,966 0.51 13 1.00 4,392 0.46 3.79 8 

R-1-400-3 41.43 0.67 487 0.67 150,132 0.37 20,233 0.58 13 1.00 4,687 0.50 3.79 9 
R-1-400-4 44.66 0.73 462 0.64 144,021 0.36 22,906 0.66 13 1.00 5,323 0.56 3.94 10 
G-1-400-1 46.68 0.76 485 0.67 142,734 0.35 22,591 0.65 12 0.92 6,161 0.65 4.00 11 

WBI-1-1000-1 54.07 0.88 578 0.80 161,006 0.40 21,727 0.62 13 1.00 5,152 0.54 4.24 12 
G-1-400-4 50.14 0.82 400 0.55 119,794 0.30 28,438 0.81 13 1.00 7,433 0.79 4.26 13 
R-1-1000-3 53.15 0.86 476 0.66 142,402 0.35 26,518 0.76 13 1.00 6,146 0.65 4.28 14 

R-1-1000-2 53.96 0.88 530 0.73 151,579 0.38 24,141 0.69 13 1.00 5,857 0.62 4.30 15 
R-1-1000-4 55.99 0.91 452 0.62 135,800 0.34 29,250 0.84 13 1.00 6,787 0.72 4.43 16 
G-1-1000-1 57.81 0.94 484 0.67 141,362 0.35 28,061 0.80 12 0.92 8,186 0.87 4.55 17 
G-1-1000-4 61.46 1.00 399 0.55 117,457 0.29 34,927 1.00 13 1.00 9,458 1.00 4.84 18 
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Based on the multi-criteria screening analysis and in consideration of the need to investigate a 688 
range of different ways to reduce the risk of hurricane storm damages the following 13 structural 689 
measures were selected (listed in order of rankings): 690 
 691 
G-1-100-1: This measure ranked 1st among the structural measures in Planning Unit 2. This 692 
measure, although not the cheapest, provides flood risk reduction to the greatest number of 693 
people among all 100-year measures.  694 
 695 
WBI-1-100-1: This measure ranked 2nd among the structural measures in Planning Unit 2 and is 696 
the least expensive of all measures.   697 
 698 
G-1-100-4: This measure ranked 3rd among the structural measures in Planning Unit 2. Although 699 
considerably more expensive than the previous two measures (WBI-1-100-1 and G-1-100-1), it 700 
reduces average annual flood damages to levels comparable (and in most cases more efficiently) 701 
to the 400 and 1000-year measures.  702 
 703 
R-1-100-2: This measure ranked 4th among the structural measures in Planning Unit 2. It is the 704 
least costly ridge alignment (modified swamp and Highway 90 alignments) measures. 705 
 706 
R-1-100-3: This measure ranked 5th among the structural measures in Planning Unit 2. 707 
 708 
R-1-100-4: This measure ranked 6th among the structural measures in Planning Unit 2. This 709 
measure provides the greatest protection among the 100-year ridge alignment measures.  710 
 711 
WBI-1-400-1: This measure ranked 7th among the structural measures in Planning Unit 2 and is 712 
the least costly 400-year measure.  713 
 714 
R-1-400-2: This measure ranked 8th among the structural measures in Planning Unit 2. 715 
 716 
R-1-400-3: This measure ranked 9th among the structural measures in Planning Unit 2… 717 
 718 
R-1-400-4: This measure ranked 10th among the structural measures in Planning Unit 2.  This 719 
measure provides the greatest risk reduction among the 100-year Ridge Alignment measures. 720 
 721 
WBI-1-1000-1: This measure ranked 12th among the structural measures in Planning Unit 2 and 722 
is the least costly 1000-year measure. 723 
 724 
R-1-1000-4: This measure ranked 16th among the structural measures in Planning Unit 2 and was 725 
selected for comparison purposes with the other 1000-year measures.  726 
 727 
G-1-1000-4: This measure ranked last among the structural measures in Planning Unit 2. This 728 
structural measure provides the greatest risk reduction in terms of average annual damages 729 
prevented and the number of people impacted by flooding from a hurricane event. 730 
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Structural Measures to be Included in Planning Unit 2 Alternatives 731 
Below are descriptions of the measures to be included as structural components of alternatives to 732 
be considered for detailed analysis for Planning Unit 2. These structural measures allow for 733 
comparison of further improvements to the existing West Bank, as well as, detailed comparison 734 
of the GIWW versus Ridge alignments (at similar levels and areas of risk reduction) for 100-735 
year, 400-year and 1000-year levels of risk reduction.  For the Planning Unit 2 alternatives, these 736 
structural components have been combined with coastal restoration and nonstructural measures 737 
to provide comprehensive risk reduction. 738 

West Bank Interior Levee Alignments: 739 

WBI-1-100-1: This structural option targets a 100-year level of risk reduction. The only new 740 
feature in this option involves an improvement to the existing West Bank and Vicinity project, 741 
which would be to add Sector Gate South on Bayou Barataria to keep surge from entering the 742 
existing interior canals on the West Bank of Metro New Orleans. This option assumes that the 743 
existing Larose to Golden Meadow ring levee which is authorized at a 100-yr level of risk 744 
reduction will be raised to the new 100-year design heights as part of the baseline condition.  745 

WBI-1-400-1: This structural option is similar to WBI-1-100-1 but targets a 400-year level of 746 
risk reduction. This option also includes raising the Larose to Golden Meadow ring levee to 400-747 
year design heights.  748 

WBI-1-1000-1: This structural option is similar to WBI-1-100-1 but targets a 1000-year level of 749 
risk reduction. This option also includes raising the Larose to Golden Meadow ring levee to 750 
1000-year design heights and ring levee that provides 100-year level of risk reduction for Laffite. 751 

Ridge Levee Alignments: 752 
 753 
R-1-100-2: This structural option targets a 100-year level of risk reduction. This structural option 754 
builds on WBI-1-100-1 but also includes extending the existing West Bank and Vicinity levee 755 
along the edge of development to include the Luling/Boutte area. Further, this option includes 756 
100-year level of risk reduction to the Laffite through a series of four ring levees (Crown Point, 757 
Jean Laffite, Laffite, and Barataria) known collectively as the Lafitte ring levees.   758 
 759 
R-1-100-3: This structural option targets a 100-year level of risk reduction. This structural option 760 
builds on and includes the same features as R-100-2 but also includes extending the existing 761 
Larose to Golden Meadow levees along the edge of development to include communities along 762 
Bayou Lafourche south of Highway 90 and Lafitte ring levees would be raised to the 100-year 763 
level. 764 
 765 
R-1-100-4: This structural option targets a 100-year level of risk reduction. This structural option 766 
builds on and includes the same features as R-100-2 but also includes extending the existing 767 
Larose to Golden Meadow levees along the edge of development to include communities along 768 
Bayou Lafourche south of Highway 90. In addition, existing Des Allemands and Lafitte ring 769 
levees would be raised to the 100-year level.  770 
 771 
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R-1-400-2: This structural option targets a 400-year level of risk reduction. This structural option 772 
contains the same features at R-1-100-2 but all levees would be raised or built to the 400-year 773 
level with the exception of the Lafitte ring levees which would be raised to the 100-year level. 774 
 775 
R-1-400-3:  This structural option targets a 400-year level of risk reduction. This structural 776 
option contains the same features at R-1-100-3 but all levees would be raised or built to the 400-777 
year level with the exception of the Lafitte ring levees which would be raised to the 100-year 778 
level.  779 
 780 
R-1-400-4: This structural option targets a 400-year level of risk reduction. This structural option 781 
includes the same features as R-1-100-4 but involves building those levees at a 400-year design 782 
height (except the Lafitte ring levees which would be at the 100-year design) as well as raising 783 
existing levees on the West Bank of New Orleans and the existing Larose to Golden Meadow 784 
ring levee to a 400-year design height.  785 
 786 
R-1-1000-4: This structural option targets a 1000-year level of risk reduction. This structural 787 
option includes the same features as R-1-100-4 and R-1-400-4 but involves building those levees 788 
at a 1000-year design height (except the Lafitte ring levee which would be at the 100-year 789 
design) as well as raising existing levees on the West Bank of New Orleans and the existing 790 
Larose to Golden Meadow ring levee to a 1000-year design height.  791 
 792 
GIWW Levee Alignments: 793 
 794 
G-1-100-1: This structural option targets a 100-year level of risk reduction. This option builds on 795 
and includes the same features as WBI-1-100-1 and also consists of a surge reduction barrier in 796 
the form of a 12.5-foot elevation weir that roughly follows the GIWW, which already acts as a 797 
partial barrier. Structures would consist of sixteen 50-foot tainter gates, a 110-foot sector gate on 798 
Bayou Perot, and a 110-foot lock on Bayou Barataria and ring levees that provides 100-year 799 
level of risk reduction for Laffite  800 
 801 
G-1-100-4: This structural option targets a 100-year level of risk reduction. The option includes 802 
the same new levee alignments as described in R-1-100-4 but also includes the 12.5-foot 803 
elevation surge reduction barrier weir that is described in G-1-100-1.  804 
 805 
G-1000-4: This structural option targets a 1000-year level of risk reduction. The option includes 806 
the same weir and levees described in G-1-100-4 but levees would be at the 1000-year design 807 
height.  808 
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Special Case: Lower Plaquemines Parish  809 
Plaquemines Parish, which is split roughly in half by the Mississippi River, lies in both Planning 810 
Units 1 and 2. The portion of Plaquemines Parish on the east side of the Mississippi River is 811 
contained in Planning Unit 1 and the west side is contained in Planning Unit 2. Because of its 812 
unique nature, the portions of Plaquemines Parish below Belle Chasse are handled as a special 813 
case for plan formulation.  814 

Tier 1 – Initial Screening of Structural Measures 815 
The Plan Formulation Atlas presented four options for increased risk reduction in Plaquemines 816 
Parish: 817 

1. Ring Levees/Spillways (PL-RS) – This option proposes spillways in combination with 818 
ring levees in multiple locations in Plaquemines Parish. The spillway concept was 819 
envisioned to reduce hurricane surge in the New Orleans area and Plaquemines Parish by 820 
degrading sections of the existing Plaquemines Parish levees to allow storm surge 821 
transfer between Breton Sound and Barataria Bay areas. Highway bridges would be 822 
constructed over degraded levee reaches. 823 

2. Closed Ring Levee System (PL-RL) – This option includes a series of basins (ring 824 
levees) that would provide an increased level of risk reduction to critical facilities and 825 
more densely populated areas of lower Plaquemines Parish. Levee sections outside the 826 
closed ring levee areas would remain at existing height. 827 

3. Federal Levee Alignment (PL-FL) – This option proposes to raise the height of all 828 
Federal levees in lower Plaquemines Parish to the 100-year design level and to leave the 829 
non-Federal levees at existing height. 830 

4. Existing Levee Alignment (PL-EL) – This option would incorporate non-Federal levees 831 
in Plaquemines Parish into the Federal levee system and raise the height of all existing 832 
levees in lower Plaquemines Parish. 833 

 834 
Figure 13 displays the ring levee/spillway concept in Plaquemines Parish. Note: The location 835 
and width of spillways is purely conceptual. For the hydromodeling evaluation used in the Tier 2 836 
screening only three spillways were considered. 837 

 838 
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Figure 13. Plaquemines Ring Levee/Spillway Concept from the Plan Formulation Atlas 839 
 840 

 841 
 842 
Following hurricanes Katrina and Rita, the USACE conducted a study to provide risk reduction 843 
though structural measures in lower Plaquemines Parish. Specifically, two options that provide 844 
100-year level of risk reduction were developed for that study. These options include: 845 

1. Creation of ring levees around the most populated portions of the Parish (estimated cost of 846 
roughly $3.6 billion) and  847 

2. Providing 100-year risk reduction to the entire lower Plaquemines Parish by raising and 848 
armoring existing levees (estimated cost of roughly $5.8 billion).  849 

 850 
As a result of the high cost and the potential surge increase in Louisiana and Mississippi created 851 
by levees in this area, both the State Master Plan stakeholder process and the USACE screening 852 
process eliminated most of the structural measures in lower Plaquemines Parish. Table 13 853 
summarizes the results of the Tier 1 screening.  854 
 855 
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Table 13. Screening Results for Lower Plaquemines Parish  856 
 857 

Measure 
Code(s) 

Pass/Fail Comments 

PL-RS Pass Spillway concept carried forward pending hydromodeling results to 
evaluate regional benefits. 

PL-RL Fail Excessively high costs; constructability issues; lack of stakeholder 
support; transportation access issues (would require elevated 
roadways connecting areas inside and outside the ring levees). 

PL-FL Fail Excessively high costs; constructability issues; lack of stakeholder 
support. 

PL-EL Fail Excessively high costs; constructability issues; lack of stakeholder 
support. 

 858 

Tier 2 – Initial Hydromodeling of Structural Measures 859 
In order to understand the influence of the Mississippi River levees and adjacent back levees in 860 
lower Plaquemines Parish, the following two cases were modeled: 861 

1. The creation of three spillways (totaling 9.5 miles) across the lower Mississippi River; 862 
2. The removal of all levees (totaling 57 miles) along the Mississippi River within the delta 863 

which allows the relatively free flow of water across the Mississippi River. 864 
 865 
This analysis was designed to understand how surge builds up along these levees from Breton 866 
Sound and propagates towards New Orleans and Baton Rouge in the Mississippi River. In 867 
addition, the effectiveness of building localized ring levees to provide a higher level of risk 868 
reduction in lower Plaquemines Parish can be ascertained.  869 
 870 
The first case described above for the spillway concept did not produce significant regional 871 
reductions in water levels. The second case (tearing down all levees) did produce some 872 
reductions in regional water levels; however, this approach would not likely be acceptable. In 873 
general, the results are inconclusive for making a recommendation at this time. The spillway 874 
concept appears to have some merit but further study is needed. 875 
 876 
 877 
 878 
 879 
 880 
 881 

  882 
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Planning Unit 3a 883 
The following sections provide details on the tiered screening of structural measures and 884 
alignments for Planning Unit 3a.  Planning Unit 3a begins in Baton Rouge and continues south 885 
along the Mississippi River and Bayou Lafourche to the Gulf of Mexico. The boundary then 886 
extends westward to Bayou de West, and then generally follows Bayou de West north to 887 
Interstate Highway 10 and back to Baton Rouge. The Planning Unit consists of Terrebonne, St. 888 
Mary (East Bank), Lafourche (West Bank), Assumption (West Bank), and St. Martin (East 889 
Bank) Parishes.  890 
 891 
This planning unit includes approximately 249,000, or 12 percent, of the population within the 892 
overall planning area.  Communities at risk in this Planning Unit include a portion of the Baton 893 
Rouge metropolitan area as well Bayou Cane, Houma, Morgan City, Raceland and Thibodaux 894 
among others.   895 
 896 
This planning unit contains infrastructure assets in and around population centers, consisting of 897 
oil and gas infrastructure, marinas, and port facilities.   898 

Tier 1 – Initial Screening of Structural Measures  899 
The Plan Formulation Atlas identified three primary strategies for structural risk reduction in 900 
Planning Unit 3a. They include a GIWW alignment (Figure 14), a Morganza to the Gulf 901 
alignment (Figure 15) and an Atchafalaya Backwater alignment (Figure 16). The alignments 902 
proposed in PU3a would provide flood risk reduction to Lockport, Raceland, Houma, Thibodaux 903 
and Morgan City, among others. The GIWW alignment would consist of a new levee along the 904 
GIWW from Larose to Morgan City or to Thibodaux with a ring levee around Morgan City. The 905 
Morganza to the Gulf alignment proposes to add a levee using the Morganza to the Gulf 906 
alignment from Larose to Morgan City or Thibodaux with a ring levee around Morgan City. The 907 
Atchafalaya Backwater alignment would consist of a new levee around the backwaters of the 908 
Atchafalaya including ring levees and the recently authorized Morganza to the Gulf levee 909 
alignment. Within these three strategies, the Plan Formulation Atlas identified six variations 910 
including an alignment identified in the State Master Plan. Table 14 describes the codes used in 911 
the Plan Formulation Atlas and for Tier 1 screening for measures in Planning Unit 3a.  912 

 913 
Table 14. Planning Unit 3a Codes from Plan Formulation Atlas used for Tier 1 Screening 914 

 915 
Code Measure Code Description (e.g. PU3a-G-1) 
PU3a- Planning Unit 3a 
-M- Morganza levee alignment 
-G- GIWW levee alignment with Morganza Levee at 100-year design 
-AB Atchafalaya backwater alignment 

-State Alignment that was part of the preliminary draft State Master Plan 
-# Variations to the primary alignments (if applicable) 

 916 
Figures 14 through 16 show examples of the various structural measure alignments. 917 
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Figure 14.  Example GIWW Alignment from the Plan Formulation Atlas 918 
 919 

 920 
 921 

Figure 15. Example Morganza to the Gulf Alignment from the Plan Formulation Atlas 922 
 923 

 924 
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 925 
Figure 16. Atchafalaya Backwater Alignment from the Plan Formulation Atlas 926 

 927 

 928 
 929 
Through the first tier of screening, in which preliminary construction costs, constructability as 930 
well as direct environmental impacts were considered, the number of variations was screened to 931 
three. Table 15 lists the variations of the levee alignments and describes why some alignment 932 
variations were eliminated from further consideration at this time. 933 
 934 
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Table 15. Initial Screening of Planning Unit 3a Structural Measures 935 
 936 

Measure 
Code(s) 

Pass/Fail Comments 

PU3a-G-1 Pass Similar to GIWW alignment in SMP; works well with bypass 
channel identified in the coastal restoration measures.  The levee 
may only have to be built to 10 or 15 feet. 

PU3a-G-2 Pass Related to Morganza to the Gulf tie back associated with new 
100-year surge data. This option may be incomplete because it 
would require parts of PU3a-AB to be implemented. 

PU3a-M-1 Fail Excessive costs; doesn’t prevent flooding from hurricane surge 
and wave run-up. 

PU3a-M-2 Fail Excessive costs; doesn’t prevent flooding from hurricane surge 
and wave run-up. 

PU3a-AB Fail Excessive costs 
PU3a-State Pass Similar to G-1 but includes additional alignment from Golden 

Meadow to Pointe au Chene that will likely be screened out due 
to environmental concerns and poor soil conditions (higher 
cost/mile).  Bayou DuLarge levee alignment creates a surge 
amplification. 

 937 

Tier 2 – Initial Hydromodeling of Structural Measures  938 
In addition to the initial screening evaluation, additional hydromodeling was necessary to resolve 939 
and further refine the possible structural measures in Planning Unit 3a. Remaining formulation 940 
issues included: 941 
 942 

• Comparison of the various GIWW alignments. 943 
• A continuous levee or a ring levee for Morgan City.  944 
• Design level of risk reduction. 945 

 946 
The hydromodeling revealed that the measures from the Plan Formulation Atlas needed to be 947 
reformulated based on areas impacted and the location of concentrated assets.  This resulted in 948 
three structural measures including: 949 
 950 

• A continuous levee from Larose in the east to Morgan City in the west then north where 951 
it will tie into the ridge following the Bayou Black. This alignment is similar to the 952 
recently authorized Morganza levee (Figure 17). 953 

• Modification to the Morganza Alignment by tying back the Morganza levee to high 954 
ground south of Thibodaux. This measure includes a ring levee around Morgan City 955 
(Figure 18). 956 

• This measure is the same as described in the previous bullet but it includes a levee along 957 
the GIWW to create a secondary line of defense (Figure 19).  958 

 959 
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Figure 17. Reformulated Morganza Levee Alignment with Tie-in West of Morgan City 960 
 961 

 962 
 963 

Figure 18. Reformulated Morganza Levee Alignment with Morgan City Ring Levee 964 
 965 

 966 
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 967 
Figure 19. Reformulated GIWW Alignment 968 

 969 

 970 
 971 
With the inclusion of different levels of risk reduction, name convention for the structural 972 
managements measures were revised slightly from previous screening nomenclature.  Table 16 973 
describes the coding. 974 

 975 
Table 16.  Planning Unit 3a Codes used for Tier 2 and Tier 3 Screening 976 

 977 
Code Measure Code Description (e.g. PU3a-M-100-1) 
PU3a- Planning Unit 3a 
-M- Morganza Levee alignment 
-G- GIWW Alignment Plan with Morganza Levee at 100-year design 

-100- 100-year design level 
-400- 400-year design level 
-1000- 1000-year design level 

-1 Morganza alignment with tieback to high ground west of Morgan City 
-2 Morganza alignment with tieback to high ground south of Thibodaux and ring 

levee around Morgan City 

 978 
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Tier 3 – Multi-Criteria Screening of Structural Measures 979 
The Planning Unit 3a structural measures were then subjected to analysis using 100, 400, and 980 
1000-year events.  This resulted in the development of six variations of the Morganza Levee 981 
alignment and two variations of the GIWW alignments. These structural measures were then 982 
ranked using the multiple attributes previously described in Table 1. 983 
 984 
Table 17 displays the ranking of the eight measures and the screening attribute values used to 985 
conduct the ranking. 986 
 987 
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Table 17. Planning Unit 3a Multi-Criteria Ranking of Measures 988 

 Indicates structural measure is included in the overall set of LACPR alternatives to be evaluated. 
* Cost Effectiveness Ratio = Total Present Value Costs /Average Annual Equivalent Risk Reduction 989 
** Value is the normalized value for the attribute where a value of 1.00 represents the greatest is the largest (lower is better) 990 
***Total of Normalized Values (lower is better)991 

Screening Attributes 

Cost 
Effectiveness 

Annual Equiv. 
Flood Damages 

2075 Pop. 
Impacted 400-yr 

Event 
Present Value 

Costs 
Construction 

Period 
Direct Impact- 

Wetlands Measure 

Ratio* Value** $ 
Million Value** # 

People Value** $ 
Million Value** Years Value** Acres Value** 

Total 
Value 

Score*** 
Rank 

PU3a-G-400-2 15.50 0.36 1,184 0.84 51,913 0.43 20,207 0.44 10 0.71 5,261 0.62 3.41 1 
PU3a-G-1000-2 16.67 0.39 1,169 0.83 50,809 0.42 21,978 0.48 10 0.71 6,642 0.79 3.62 2 

PU3a-M-100-1 13.82 0.32 1,207 0.86 100,745 0.83 17,701 0.38 10 0.71 4,880 0.58 3.69 3 
PU3a-M-100-2 12.08 0.28 1,212 0.86 121,307 1.00 15,405 0.33 10 0.71 4,201 0.5 3.69 4 
PU3a-M-400-2 23.53 0.55 1,285 0.91 34,879 0.29 28,290 0.61 12 0.86 6,128 0.73 3.95 5 

PU3a-M-400-1 27.45 0.64 1,290 0.92 27,229 0.22 32,870 0.71 12 0.86 7,639 0.91 4.26 6 
PU3a-M-1000-2 35.98 0.84 1,401 1.00 33,590 0.28 39,070 0.85 14 1.00 6,313 0.75 4.71 7 
PU3a-M-1000-1 42.61 1.00 1,406 1.00 26,429 0.22 46,087 1.00 14 1.00 8,425 1.00 5.22 8 
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Based on the multi-criteria screening analysis and in consideration of the need to investigate a 992 
range of different ways to reduce the risk of hurricane storm damages the following four 993 
structural measures were selected for the final array (listed in order of rankings): 994 
 995 
PU3a-G-400-2:  This measure ranked 1st among the structural measures in Planning Unit 3a.  It 996 
is the least costly among the measures designed to provide protection against the 4000-year 997 
hurricane event. 998 
 999 
PU3a-G-1000-2:  This measure ranked 2nd among the structural measures in Planning Unit 3a.  It 1000 
is the least costly among the measures designed to provide protection against the 1000-year 1001 
hurricane event.  1002 
 1003 
PU3a-M-100-1:  This measure ranked 3rd among the structural measures in Planning Unit 3a. 1004 
This measure is the 2nd cheapest among PU3 structural measures but impacts twice as many 1005 
people than any of the 3 previous measures.  1006 
 1007 
PU3a-M-100-2: This measure ranked 4th among the structural measures in Planning Unit 3a. 1008 
This measure is the most cost effective among PU3a structural measures and is the least costly, 1009 
however, it provides hurricane surge protection to the fewest people. The remaining structural 1010 
measures in PU3a, ranked 5th – 8th, were eliminated do to the extremely high costs.  1011 

Structural Measures to be included in Planning Unit 3a Alternatives 1012 
Below is the array of options to be included as structural components of alternatives to be 1013 
considered for detailed analysis for Planning Unit 3a. These structural measures allow for 1014 
comparison of risk reduction improvements to Houma, Morgan City and other communities in 1015 
Planning Unit 3a for 100-year, 400-year and 1000-year levels of risk reduction.  For the Planning 1016 
Unit 3a alternatives, these structural components are combined with coastal restoration and 1017 
nonstructural measures to provide comprehensive risk reduction. 1018 
 1019 
Morganza to the Gulf Levee Alignments: 1020 
 1021 
PU3a-M-100-1: This structural option targets a 100-year level of risk reduction. This option 1022 
involves constructing the Morganza to the Gulf levee with extension tying into high ground west 1023 
of Morgan City at 100-year design level. 1024 
 1025 
PU3a-M-100-2:  This structural option targets a 100-year level of risk reduction. This option 1026 
involves construct a portion of the Morganza to the Gulf levee from Larose west to a tieback to 1027 
high ground south of Thibodaux. Included in this option is a ring levee around Morgan City at 1028 
100-year design level. 1029 
 1030 
GIWW Levee Alignments: 1031 
 1032 
PU3a-G-400-2: This structural option targets a 400-year level of risk reduction. This option 1033 
involves construct a portion of the Morganza to the Gulf levee from Larose west to a tieback to 1034 
high ground south of Thibodaux at 100-year design level. A secondary levee would be 1035 
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constructed along the GIWW that provides 400-year level of risk reduction. Included in this 1036 
option is a ring levee around Morgan City that provides 400-year level of risk reduction.  1037 
 1038 
PU3a-G-1000-2: This structural option targets a 1000-year level of risk reduction. This option 1039 
involves construct a portion of the Morganza to the Gulf levee from Larose west to a tieback to 1040 
high ground south of Thibodaux at 100-year design level.  A secondary levee would be 1041 
constructed along the GIWW that provides 1000-year level of risk reduction. Included in this 1042 
option is a ring levee around Morgan City that provides 1000-year level of risk reduction.  1043 

Planning Unit 3b 1044 
The following sections provide details on the tiered screening of measures and alignments for 1045 
Planning Unit 3b. The planning unit extends from Bayou de West westward to Freshwater Bayou 1046 
with Interstate Highway 10 forming the northern boundary and the southern boundary formed by 1047 
the Gulf. The western boundary falls just to the west of the coastal wetlands, Abbeville and 1048 
Lafayette, covering all or part of Terrebonne, St. Mary, Iberia, and Vermilion Parishes. 1049 
 1050 
This planning unit includes a population of about 350,000, which represents approximately 16 1051 
percent of the population within the planning area. It includes the cities and towns of Berwick, 1052 
Patterson, Franklin, Jeanerette, New Iberia, Abbeville, Garden City, Sorrel, Louisa, Avery 1053 
Island, Delcambre, Erath, Henry, Intracoastal City, and others, as well as the southern portion of 1054 
Lafayette. Most of the area population is located along Bayou Teche. 1055 
 1056 
This planning unit contains infrastructure assets in and around population centers, consisting of 1057 
oil and gas infrastructure, marinas, and port facilities.  1058 

Tier 1 – Initial Screening of Structural Measures  1059 
The Plan Formulation Atlas presented two primary strategies for structural risk reduction in 1060 
Planning Unit 3b. They include an alignment along the GIWW and the Franklin to Abbeville 1061 
alignment which is inland from the GIWW.  Within these two strategies, the Plan Formulation 1062 
Atlas presented four variations. Table 18 describes the codes used for Tier 1 screening of 1063 
measures in Planning Unit 3b. Figure 20 and Figure 21 show examples of the various 1064 
alignments. 1065 
 1066 
Table 18. Planning Unit 3b Codes from Plan Formulation Atlas used for Tier 1 Screening 1067 

 1068 
Code Measure Code Description (e.g. PU3b-G-1) 
PU3b- Planning Unit 3b 

-G- GIWW levee alignment 
-FA- Franklin to Abbeville alignment (inland of the GIWW) 
-State Alignment that was part of the preliminary draft State Master Plan 

-# Variations to the primary alignments (if applicable) 
 1069 
 1070 
 1071 
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Figure 20. Example GIWW Alignment from the Plan Formulation Atlas 1072 
 1073 

 1074 
 1075 

Figure 21. Example Franklin to Abbeville Alignment from the Plan Formulation Atlas 1076 
 1077 

 1078 
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Through the first tier of screening, in which preliminary construction costs, constructability as 1079 
well as direct environmental impacts were considered, the number of variations was screened to 1080 
three. Table 19 lists the variations of the levee alignments and describes why some alignment 1081 
variations were eliminated from further consideration at this time. 1082 
 1083 

Table 19. Initial Screening of Planning Unit 3b Structural Measures 1084 
 1085 

Measure 
Code(s) 

Pass/Fail Comments 

PU3b-G-1 Pass Alignment that forms part of a continuous levee across all of 
South Louisiana. 

PU3b-G-2 Fail Captured in alignments ‘G-1’ and ‘FA.’  When comparing the ‘G-
2’ alignment to the ‘FA’ alignment, ‘FA’ is the preferred 
alignment. 

PU3b-FA 
and PU3b-
State 

Pass The Franklin to Abbeville (FA) alignment is essentially same as 
the State Master Plan alignment. 

Tier 2 – Initial Hydromodeling of Structural Measures  1086 
In addition to the initial screening evaluation, additional hydromodeling was necessary to resolve 1087 
and further refine the possible structural measures in Planning Unit 3b. Remaining formulation 1088 
issues included: 1089 
 1090 

• Comparison of the GIWW and the Franklin to Abbeville alignment. 1091 
• Formulation of additional structural measures due to the dispersed population with 1092 

isolated areas of higher density.  1093 
• Design level of risk reduction. 1094 

 1095 
As a result of the high cost of a continuous levee (GIWW and Franklin to Abbeville alignments), 1096 
a measure that includes a series of ring levees rather than a continuous levee was considered and 1097 
evaluated. This resulted in a measure with ring levees in the west to protect the major population 1098 
centers, with a continuous levee from Baldwin and across to the east.  As a result of Tier 2 1099 
screening, the following three types of measures were carried to Tier 3: 1100 

• The GIWW alignment (similar to Figure 20); 1101 
• The Franklin to Abbeville alignment (similar to Figure 21); 1102 
• A series of ring levees around Patterson/Berwick, Franklin/Baldwin, New Iberia, Erath, 1103 

Delcambre, and Abbeville (see Figure 22 below). 1104 
 1105 
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Figure 22. Reformulated Ring Levee Alignment   1106 

 1107 
With the inclusion of different risk-reduction levels, name convention for the structural 1108 
managements measures were revised slightly from previous screening nomenclature.  Table 20 1109 
describes the coding. 1110 

 1111 
Table 20. Planning Unit 3b Codes used for Tier 2 and Tier 3 Screening 1112 

 1113 
Code Measure Code Description (e.g. PU3b-RL-100-1) 

PU3b- Planning Unit 3b 
-G- GIWW levee alignment 
-F- Franklin to Abbeville alignment (inland of the GIWW) 
-RL- Ring levee alignment 
-100- 100-year design level 
-400- 400-year design level 
-1000- 1000-year design level 
-1 Primary alignment for each plan strategy. 

 1114 
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Tier 3 – Multi-Criteria Screening of Structural Measures 1115 
The Planning Unit 3b structural measures were then subjected to analysis using 100, 400, and 1116 
1000-year events.  This resulted in the development of nine variations.  These structural 1117 
measures were then ranked using the multiple attributes previously described in Table 1. 1118 
 1119 
Table 21 displays the ranking of the nine measures and the screening attribute values used to 1120 
conduct the ranking. 1121 
 1122 
 1123 
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 1124 
Table 21. Planning Unit 3b Multi-Criteria Ranking of Measures 1125 

 1126 
Screening Attributes  

Cost 
Effectiveness 

Equiv. Annual 
Flood Damages 

2075 Pop. 
Impacted 400-yr 

Event 

Present 
Value 
Costs 

Construction 
Period Direct Impact- Wetlands 

Measure 

Ratio* Value** $ Million Value** # 
People Value** $ Million Value** Years Value** Acres Value** 

Total 
Value 

Score*** 
Rank 

PU3b-G-100-1 33.61 0.35 353 0.64 11,793 0.16 13,876 0.47 10 0.71 2,296 0.29 2.62 1 

PU3b-F-100-1 35.48 0.37 411 0.75 67,980 0.90 12,589 0.43 10 0.71 2,466 0.31 3.46 2 

PU3bF-400-1 62.15 0.64 411 0.75 8,053 0.11 22,069 0.75 12 0.86 3,878 0.49 3.58 3 

PU3b-G-400-1 56.14 0.58 385 0.70 2,964 0.04 21,403 0.73 12 0.86 5,506 0.69 3.59 4 

PU3b-RL-100-1 43.93 0.45 528 0.96 75,917 1.00 10,433 0.35 10 0.71 940 0.12 3.60 5 

PU3b-RL-400-1 71.63 0.74 529 0.96 40,911 0.54 16,966 0.57 12 0.86 1,702 0.21 3.89 6 

PU3bF-1000-1 91.07 0.94 444 0.81 7,706 0.10 29,280 0.99 14 1.00 5,188 0.65 4.49 7 

PU3b-RL-1000-1 97.13 1.00 549 1.00 38,308 0.50 21,092 0.71 14 1.00 2,218 0.28 4.50 8 

PU3b-G-1000-1 85.63 0.88 421 0.77 2,870 0.04 29,519 1.00 14 1.00 7,987 1.00 4.69 9 

 Indicates structural measure is included in the overall set of LACPR alternatives to be evaluated. 
* Cost Effectiveness Ratio = Total Present Value Costs /Average Annual Equivalent Risk Reduction 1127 
** Value is the normalized value for the attribute where a value of 1.00 represents the greatest is the largest (lower is better) 1128 
***Total of Normalized Values (lower is better)1129 
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Based on the multi-criteria screening analysis and in consideration of the need to investigate a 1130 
range of different ways to reduce the risk of hurricane storm damages the following four 1131 
structural measures were selected for the final array (listed in order of rankings): 1132 
 1133 
PU3b-G-100-1:  This measure ranked 1st among the structural measures in Planning Unit 3b. 1134 
This measure performed considerably better than the other structural measures in PU3b. 1135 
Although it is not the least cost, it was the most cost effective and protected the greatest number 1136 
of people.  1137 
 1138 
PU3b-F-100-1: This measure ranked 2nd among the structural measures in Planning Unit 3b. 1139 
This measure is less costly than PU3b-G-100-1 but protects less people.  1140 
 1141 
PU3b-F-400-1:  This measure ranked 3rd among the structural measures in Planning Unit 3b.  1142 
This measure ranked highest among all the measures designed to provide protection against the 1143 
400-year hurricane event PU3b-G-400-1 was more cost effective and protected more people, but 1144 
the impacts to wetlands was much greater. 1145 
 1146 
PU3b-RL-100-1:  This measure ranked 5th among the structural measures in Planning Unit 3b. 1147 
This measure has the least cost and has the least impact to wetlands.   1148 
 1149 
PU3b-RL-400-1:  This measure ranked 6th among the structural measures in Planning Unit 3b.  1150 
This measure is included to provide a comparison between the management measures 1151 
 1152 
PU3b-F-1000-1: This measure ranked 7thamong the structural measures in Planning Unit 3b. 1153 
This measure is the highest ranking measure designed to that provide protection against the 1154 
1000-year hurricane event, however it is not the least expensive. 1155 

Structural Measures to be included in Planning Unit 3b Alternatives 1156 
Below is the array of options to be included as structural components of alternatives to be 1157 
considered for detailed analysis for Planning Unit 3b. These structural measures allow for 1158 
comparison of risk reduction improvements in Planning Unit 3b. These structural components 1159 
will be combined with coastal restoration and nonstructural measures to provide comprehensive 1160 
risk reduction. 1161 
 1162 
Continuous Levee Alignments: 1163 
 1164 
PU3b-G-100-1: Raise ring levee around Patterson/Berwick to 100-year design level and 1165 
construct levee along the GIWW west to the boundary of Planning Unit 4 at the 100-year design 1166 
level. 1167 
 1168 
PU3b-F-100-1: Raise ring levee around Patterson/Berwick to 100-year design level and 1169 
construct levee along the edge of development north of the GIWW to high ground west of 1170 
Abbeville at the 100-year design level. 1171 
 1172 
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PU3b-F-400-1: Raise ring levee around Patterson/Berwick to 400-year design level and 1173 
construct levee along the edge of development north of the GIWW to high ground west of 1174 
Abbeville at the 400-year design level. 1175 
 1176 
PU3b-F-1000-1: Raise ring levee around Patterson/Berwick to 1000-year design level and 1177 
construct levee along the edge of development north of the GIWW to high ground west of 1178 
Abbeville at the 1000-year design level. 1179 
 1180 
Ring Levee Alignments: 1181 
 1182 
PU3b-RL-100-1: Raise ring levee around Patterson/Berwick to 100-year design level and 1183 
construct ring levees around Franklin/Baldwin, New Iberia, Erath, Delcambre, and Abbeville at 1184 
the 100-year design level.  1185 
 1186 
PU3b-RL-400-1: Raise ring levee around Patterson/Berwick to 400-year design level and 1187 
construct ring levees around Franklin/Baldwin, New Iberia, Erath, Delcambre, and Abbeville at 1188 
the 400-year design level. 1189 

Planning Unit 4 1190 
The following sections provide details on the tiered screening of measures and alignments for 1191 
Planning Unit 4. Planning Unit 4 extends from the western bank of Freshwater Bayou westward 1192 
to the Louisiana/Texas state line in Sabine Lake, and from the Gulf of Mexico in the south to the 1193 
northern boundary located just north of Sulphur, Lake Charles, and Interstate Highway 10. The 1194 
planning unit includes all or parts of Vermilion, Cameron, Acadia, Jefferson Davis, and 1195 
Calcasieu Parishes. The Chenier Plain extends from Freshwater Bayou westward to Sabine Pass, 1196 
and is influenced by three interconnected rivers and marine processes. There are two major 1197 
hydrologic basins in the Cheniers: the Mermentau Basin and the Calcasieu/Sabine Basin. The 1198 
navigation channels of the Chenier Plain are the Sabine/Neches Waterway, Calcasieu River 1199 
Navigation Channel, the GIWW, Mermentau Ship Channel, and Freshwater Bayou Canal, and all 1200 
of them influence hydrology throughout the planning unit. 1201 
 1202 
This planning unit represents approximately 250,000 residents, or 12 percent of the population, 1203 
within the planning area. Major population centers within the planning unit include Duson, 1204 
Rayne, Crowley, Estherwood, Mermentau, Jennings, Welsh, Iowa, Lake Charles, Sulphur, 1205 
Vinton, Kaplan, Morse, and Lake Arthur. 1206 
 1207 
Significant oil and gas facilities, chemical plants, and other coast-related industries are located in 1208 
the Lake Charles area, Lafayette, Hackberry, Vinton, and smaller communities. Agricultural land 1209 
and cattle land are the primary land uses in much of Planning Unit 4. 1210 

Tier 1 – Initial Screening of Structural Measures  1211 
Five primary strategies were identified for structural risk reduction in Planning Unit 4. They 1212 
include ring levees, GIWW alignment, Highway 82 alignment, ten-foot contour alignment and 1213 
the State Master Plan alignment. The ring levees provide risk reduction to concentrated assets in 1214 
communities such as Abbeville, Kaplin, Vinton, Sulphur, Westlake, Lake Charles and Gueydon. 1215 
The GIWW alignment would provide a continuous levee from Patterson/Berwick to Abbeville 1216 
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along the GIWW while the Highway 92 alignment would provide a continuous levee along the 1217 
highway from Vinton to Abbeville. The ten-foot contour alignment would provide a nearly 1218 
continuous levee along the ten-foot contour from Texas to Abbeville.  The State Master Plan 1219 
alignment is a hybrid between the GIWW and the Ring Levee alignments. Within these five 1220 
strategies, six variations were identified. Table 22 describes the codes used in the Plan 1221 
Formulation Atlas and for Tier 1 screening for measures in Planning Unit 4. Figures 23 through 1222 
26 show examples of the various alignments. 1223 

 1224 
Table 22. Planning Unit 4 Codes from Plan Formulation Atlas used for Tier 1 Screening 1225 

 1226 
 1227 

Figure 23. Example Ring Levee Alignment from Plan Formulation Atlas 1228 
 1229 

 1230 
 1231 

Code Measure Code Description  (e.g. PU4-RL-2) 
PU4- Planning Unit 4 
-RL- Ring levee alignment 
-G GIWW levee alignment 
-H Highway 82 alignment 
-C 10-foot contour alignment 

-State Alignment that was part of the preliminary draft State Master Plan 
-# Variations to the primary alignments (if applicable) 
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Figure 24. GIWW Alignment from Plan Formulation Atlas 1232 
 1233 

 1234 
 1235 

Figure 25. Highway 82 Alignment from Plan Formulation Atlas 1236 
 1237 

 1238 
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Figure 26. 10-Foot Contour Alignment from Plan Formulation Atlas 1239 
 1240 

 1241 
 1242 
Through the first tier of screening, in which preliminary construction costs, constructability as 1243 
well as direct environmental impacts were considered, the number of variations was screened to 1244 
three. Table 23 lists the variations of the levee alignments and describes why some alignment 1245 
variations were eliminated from further consideration at this time. 1246 
 1247 

Table 23. Initial Screening of Planning Unit 4 Structural Measures 1248 
 1249 

Measure 
Code(s) 

Pass/
Fail 

Comments 

PU4-RL Pass Consistent with State’s ring levee concept. 
PU4-RL-2 Fail Ring levee concept captured better by ‘RL’ above; this version has 

excessive costs and would exacerbate Vermilion River flooding in 
comparison to ‘RL.’ 

PU4-G Pass Forms part of a continuous levee from border to border for evaluation of 
a comprehensive “Category 5” structural option. 

PU4-H Fail Strong local opposition; high cost; environmental concerns such as 
wetland impacts and drainage problems (e.g. trapping saltwater after a 
storm). 

PU4-C Fail Long length (high life-cycle costs); environmental concerns such as 
wetland impacts and drainage problems (e.g. trapping saltwater after a 
storm). 

PU4-State Pass Hybrid approach using both a ring levee and a GIWW alignment. 
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Tier 2 – Initial Hydromodeling of Structural Measures  1250 
In addition to the initial screening evaluation, additional hydromodeling was necessary to resolve 1251 
and further refine the possible structural measures in Planning Unit 4. Remaining formulation 1252 
issues included: 1253 
 1254 

• Comparison of the various GIWW alignments. 1255 
• A continuous levee or a series of ring levees to protect isolated areas.  1256 
• Design level of risk reduction. 1257 

 1258 
The hydromodeling results revealed that the measures needed to be reformulated based on areas 1259 
impacted and the location of concentrated assets. This reformulation resulted in variations on the 1260 
two structural strategies, including a levee along the GIWW that runs south of the majority of 1261 
population-at-risk from flooding (Figure 27 and Figure 28) and a series of site specific ring 1262 
levees to protect major population centers (Figure 29).  1263 
 1264 

Figure 27. Reformulated GIWW Alignment (with tie in to Planning Unit 3b). 1265 

 1266 
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Figure 28. Reformulated GIWW Alignment (stand alone for Planning Unit 4). 1267 

 1268 
Figure 29. Reformulated Ring Levee Alignments. 1269 

 1270 
 1271 
 1272 
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With the inclusion of different levels of risk reduction, name convention for the structural 1273 
managements measures were revised slightly from previous screening nomenclature.  Table 24 1274 
describes the coding. 1275 
 1276 

Table 24.  Planning Unit 4 Codes used for Tier 2 and Tier 3 Screening 1277 
 1278 

Code Measure Code Description (e.g. PU4-RL-100-1) 
PU4- Planning Unit 4 
-G- GIWW levee alignment 

-RL- Ring levee alignment 
-100- 100-year design level 
-400- 400-year design level 
-1000- 1000-year design level 

-1 For the ‘G’ alignments, the primary alignment follows the GIWW across the 
planning unit boundaries. 

-2 GIWW alignment with tieback to high ground near Kaplan. 
-3 GIWW alignment with the levee set at a height of 12 feet. 

 1279 

Tier 3 – Multi-Criteria Screening of Structural Measures 1280 
The Planning Unit 4 structural measures were then subjected to analysis using 100, 400, and 1281 
1000-year events.  This resulted in the development of 11 variations. These structural measures 1282 
were then ranked using the multiple attributes previously described in Table 1. 1283 
 1284 
Table 25 displays the ranking of the 11 measures and the screening attribute values used to 1285 
conduct the ranking. 1286 
 1287 
 1288 
 1289 
 1290 
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Table 25. Planning Unit 4 Multi-Criteria Ranking of Measures 1291 
 1292 

Screening Attributes 

Cost Effectiveness Equiv. Annual 
Flood Damages 

2075 Pop. 
Impacted 400-yr 

Event 
Present Value 

Costs 
Construction 

Period 
Direct Impact- 

Wetlands Measure 

Ratio* Value** $ 
Million Value** # 

People Value** $ 
Million Value** Years Value** Acres Value** 

Total 
Value 

Score*** 
Rank 

PU4-RL-100-1 16.37 0.06 565 0.83 44,284 0.58 2,374 0.11 10 0.71 88 0.02 2.31 1 

PU4-RL-1000-1 106.66 0.39 679 1.00 49,117 0.64 3,299 0.15 14 1.00 99 0.02 3.20 2 

PU4-G-400-3 76.57 0.28 571 0.84 46,102 0.60 10,692 0.50 10 0.71 2,483 0.44 3.38 3 

PU4-RL-400-1 105.38 0.39 681 1.00 76,409 1.00 3,057 0.14 12 0.86 95 0.02 3.40 4 

PU4-G-100-2 75.29 0.28 568 0.83 73,948 0.97 10,736 0.50 10 0.71 1,763 0.31 3.60 5 

PU4-G-100-1 73.51 0.27 562 0.83 73,304 0.96 10,907 0.51 10 0.71 2,221 0.39 3.67 6 

PU4-G-400-2 111.49 0.41 567 0.83 27,530 0.36 15,946 0.74 12 0.86 2,939 0.52 3.72 7 

PU4-G-400-1 109.15 0.40 562 0.82 26,439 0.35 16,209 0.75 12 0.86 3,719 0.66 3.84 8 

PU4-G-1000-3 271.63 1.00 669 0.98 47,299 0.62 11,119 0.52 10 0.71 2,485 0.44 4.27 9 

PU4-G-1000-2 156.40 0.58 577 0.85 26,968 0.35 20,861 0.97 14 1.00 4,277 0.76 4.50 10 

PU4-G-1000-1 155.77 0.57 572 0.84 25,885 0.34 21,546 1.00 14 1.00 5,625 1.00 4.75 11 

 Indicates structural measure is included in the overall set of LACPR alternatives to be evaluated. 
* Cost Effectiveness Ratio = Total Present Value Costs /Average Annual Equivalent Risk Reduction 1293 
** Value is the normalized value for the attribute where a value of 1.00 represents the greatest is the largest (lower is better) 1294 
***Total of Normalized Values (lower is better)1295 
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Based on the multi-attribute screening analysis and in consideration of the need to investigate a 1296 
range of different ways to reduce the risk of hurricane storm damages the following seven 1297 
structural measures were selected for the final array (listed in order of rankings): 1298 
 1299 
PU4-RL-100-1:  This measure ranked 1st among the structural measures in Planning Unit 4. 1300 
This management measure is the least costly and most cost effective management measure 1301 
among structural measures considered.   1302 
 1303 
PU4-RL-1000-1:  This measure ranked 2nd among the structural measures in Planning Unit 4.  1304 
This management measure provides protection to a greater population than PU4-RL-100-1 at a 1305 
slightly higher cost.  PU4-RL-1000-1 is the most cost effective management measure among the 1306 
measures designed to provide protection against the 1000-year hurricane event. 1307 
 1308 
PU4-G-400-3:  This measure ranked 3rd among the structural measures in Planning Unit 4.  This 1309 
management measure is the most cost effective measure among the measures designed to 1310 
provide protection against the 400-year hurricane event. 1311 
 1312 
PU4-RL-400-1:  This measure ranked 4th among the structural measures in Planning Unit 4.  1313 
Although considerably less expensive than PU4-G-400-3, this measure provides structural 1314 
protection to a significantly smaller population. 1315 
 1316 
PU4-G-100-2: This measure ranked 5th among the structural measures in Planning Unit 4. This 1317 
measure is included to provide a comparison between the management measures.   1318 
 1319 
PU4-G-100-1:  This measure ranked 6th among the structural measures in Planning Unit 4. This 1320 
measure is included to provide a comparison between the management measures. 1321 
 1322 
PU4-G-1000-3:  This measure ranked 9th among the structural measures in Planning Unit 4. This 1323 
measure is included to provide a comparison between the management measures.  1324 

Structural Measures to be included in Planning Unit 4 Alternatives 1325 
Below is the array of options to be included as structural components of alternatives to be 1326 
considered for detailed analysis for Planning Unit 4. These structural measures allow for 1327 
comparison of risk reduction improvements to communities in Planning Unit 4.  For the Planning 1328 
Unit 4 alternatives, these structural components will be combined with coastal restoration and 1329 
nonstructural measures to provide comprehensive risk reduction. 1330 
 1331 
GIWW (Continuous Levee) Alignments: 1332 
 1333 
PU4-G-100-1:  Construct a continuous levee (with gates) along the GIWW plus a ring levee to 1334 
the west of the Calcasieu River and a series of levees within Lake Charles to separate the river 1335 
from the land at the 100-year design level.  Alignment joins with similar alignment in Planning 1336 
Unit 3b. 1337 
 1338 
PU4-G-100-2:  Construct a continuous levee (with gates) along the GIWW plus a ring levee to 1339 
the west of the Calcasieu River and a series of levees within Lake Charles to separate the river 1340 
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from the land at the 100-year design level.  Alignment ties to high ground to the west of the 1341 
Vermilion River so this alternative can be evaluated as "stand alone" from alternatives in 1342 
Planning Unit 3b. 1343 
 1344 
PU4-G-400-3: Construct a continuous 12-foot levee (with gates) along the GIWW plus a ring 1345 
levee to the west of the Calcasieu River and a series of levees within Lake Charles to separate the 1346 
river from the land. May include small ring levees around parts of Lake Charles, Gueydan, and 1347 
Kaplan to provide 400-year level of risk reduction. Alignment ties to high ground to the west of 1348 
the Vermilion River so this alternative can be evaluated as "stand alone" from alternatives in 1349 
Planning Unit 3b. 1350 
 1351 
PU4-G-1000-3:  Construct a 12-foot continuous levee (with gates) along the GIWW plus a ring 1352 
levee to the west of the Calcasieu River and a series of levees within Lake Charles to separate the 1353 
river from the land. May include small ring levees around parts of Lake Charles, Gueydan, and 1354 
Kaplan to provide 400-year level of risk reduction.  Alignment ties to high ground to the west of 1355 
the Vermilion River so this alternative can be evaluated as "stand alone" from alternatives in 1356 
Planning Unit 3b. 1357 
 1358 
Ring Levee Alignments: 1359 
 1360 
PU4-RL-100-1:  Construct ring levees to the east and west of Lake Charles; construct a series of 1361 
levees within Lake Charles to separate the river from the land; and construct ring levees around 1362 
Kaplan and Gueydan to the 100-year design level. 1363 
 1364 
PU4-RL-400-1:  Construct ring levees to the east and west of Lake Charles; construct a series of 1365 
levees within Lake Charles to separate the river from the land; and construct ring levees around 1366 
Kaplan and Gueydan to the 400-year design level. 1367 
 1368 
PU4-RL-1000-1: Construct ring levees to the east and west of Lake Charles; construct a series 1369 
of levees within Lake Charles to separate the river from the land; and construct ring levees 1370 
around Kaplan and Gueydan to 100-year design level. 1371 

Summary 1372 
This appendix described the steps taken to screen structural risk reduction measures for the 1373 
LACPR technical evaluation. The process started with a wide array of concepts gathered from 1374 
previous studies as well as input from the State Master Plan and other stakeholders. The three-1375 
tiered screening process first eliminated measures that were either undesirable on their own 1376 
merits or in comparison to similarly performing measures. The next step was to evaluate and 1377 
reformulate the remaining measures using quantitative hydromodeling data. The final screening 1378 
used multiple criteria to rank the structural measures to determine which should be carried 1379 
forward into the set of alternatives to be evaluated for the overall LACPR effort.  1380 
 1381 
The coastal restoration and nonstructural measures, which are part of the overall LACPR 1382 
alternatives, were developed on parallel tracks.  The formulation of those measures is described 1383 
in the Coastal Restoration Plan Component Appendix and Nonstructural Plan Component 1384 
Appendix, respectively.     1385 


